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(54) Method for measuring the amount of constituent contained in specific lipotrotein 

(57) There is provided a method for measuring the 
amount of objective constituent for the measurement 
contained in the specific lipoprotein in a living sample 
such as serum and plasma, specifically for measuring 
the amount of cholesterol contained in high density lipo- 
protein, which can be applicable to dinical tests. 

The present invention also provides a kit for meas- 
uring the amount of the objective constituent contained 
in the specific lipoprotein, which comprises (i) a reagent 
composition containing an antibody reactive to lipopro- 
tein^) other than the specific lipoprotein, and a buffer- 
ing agent; and (ti) a reagent composition containing a 
reagent for measuring the amount of the objective con- 
stituent contained in a lipoprotein and a buffering agent 
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Description 

BACKGROUND OF THE INVENTION 
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The present invention relates to a method for measuring the amount of the objective constituent for measurement 
contained in the specific lipoprotein in a living sample such as serum and plasma. More particularly, the invention pro- 
vides a method for measuring the amount of cholesterol contained in high density lipoprotein (hereinafter referred to as 
HDL). The method of the present invention can be applied advantageously to automatically quantitative measurement 
of HDL cholesterol which has widely been used in the field of clinical tests. 

As to methods for measuring the amount of the objective constituent for measurement contained in the specific 
lipoprotein such as cholesterol contained in HDL, there have been known various methods including uftracentrifugal 
separation method, electrophoresis method, precipitation method and the like. In the field of clinical tests the precipi- 
tation method has usually and widely been carried out. for the reason that this method can be carried out singly as 
compared with the uftracentrifugal separation method and the electrophoresis method. 
is However, such a problern has been remained in conducting the precipitation method that this method can not be 

carried out only by use of a conventional automatic analyzer, for the reason that this method comprises two steps; (1) 
a step of pretreatment operation, which comprises, a) mixing a serum with a precipitating agent and forming precipi- 
tates of the lipoproteins other than the specific lipoprotein, b) separating the precipitates by centrifugation. and c) col- 
lecting thus formed supernatant; and (2) a step of measuring the amount of the objective constituent contained in the 
so specific lipoprotein in the supernatant. 

In order to solve the problem, there have been developed some methods; for example Japanese Patent Kokai 
(Laid-open) No. Hei 6-2421 10 (1994) discloses a method in that, lipoproteins other than the specific lipoprotein are 
agglutinated by use of a precipitating agent and/or an antbody reactive to the lipoproteins other than the specific lipo- 
protein, then the specific constituent in the specific lipoprotein is subjected to reaction with a reagent for quantitative 
measurement thereof, and thereafter at the same time or after the reaction is stopped, the agglutinated lipoprotein is 
dissolved to give a homogeneous solution, and then the optical absorbance of said solution is measured. 

This method, however, requires 3 or 4 kind of reagents and thus can be applicable only to such remarkably limited 
automatic analyzers wherein measurement can be conducted with the use of 3 or 4 kind of reagents, while this method 
cannot be applied to such automatic analyzers wherein only up to 2 kind of reagents can be used as being convention- 
30 ally used in clinical tests. Further, it has been found such defect as lowering the reproducfcility of measurement 
because of using 3 or 4 kind of reagents. 

In consideration of the above circumstances, the problems to be solved by the present invention is to provide a 
method capable of measuring directly the amount of the objective constituents for measurement contained in the spe- 
cific lipoprotein in a Irving sample by using an automatic analyzer, without subjected to any pretreatment operation to 
separate the specific lipoprotein from other lipoproteins, which has necessarily been carried out in conducting the pre- 
cipitation method widely used in conventional clinical tests. 
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SUMMARY OF THE INVENTION 

40 The present invention relates to a method for measuring the amount of the objective constituent tor measurement 
contained in the specific lipoprotein among lipoproteins contained in a living sample, which corrprises mixing a living 
sample with an antibody reactive to other lipoprotein(s) than the said specific lipoprotein and thereafter measuring the 
absorbance (OD^ of the reaction mixture, and then mixing the said reaction mixture with a reagent for measurement 
of the objective constituent for measurement contained in the lipoprotein and thereafter measuring again the absorb- 

45 ance (OD 2 ) of the latter reaction mixture and calculating the amount of the objective constituent for the measurement 
contained in the specific lipoprotein on the basis of the difference between OD 1 and OD 2 . Said method for measuring 
the amount of the objective consituent in a living sample is performed in vitro . 

Furthermore, the present invention relates to a kit for measurement of a objective constituent for the measurement 
contained in the specific lipoprotein, which comprises (0 a reagent composition containing an antibody reactive to lipo- 

50 protein(s) other than the specif ic lipoprotein and a buffering agent and (ii) a reagent composition containing a reagent 
for measurement of the objective constituent for measurement contained in a lipoprotein and a buffering agent. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 



The present inventors have made an extensive research work for finding a method for measuring directly the 
amount of the objective constituent contained in the specific lipoprotein by use of an automatic analyzer without carry- 
ing out any pretreatment operation to remove the lipoproteins other than the specific lipoprotein. 

As a result, the inventors have found that measurement of constituents in the specific lipoprotein without previously 
removing lipoproteins other than the specific lipoprotein is possible by mixing a living sanple with the first reagent solu- 
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tion containing an antibody reactive to lipoprotein(s) other than the specific lipoprotein to allow a reaction to take place, 
and thereafter measuring an absorbance (ODO of the reaction mixture, and then mixing the reaction mixture with the 
second reagent solution containing a reagent for measurement of the constituent in the lipoprotein to allow a reaction 
to take place, and thereafter measuring an absorbance (OD2) of the latter reaction mixture and using thus measured 
5 absorbance OD 1 and OD 2 , and on the basis of this discovery, the present invention has been established. 

The lipoproteins are classified, according to their specific gravities, into chylomicrons, very low density lipoprotein 
(VLDL), low density lipoprotein (LDL) and HDL and the like. 

In the present invention, any one of these lipoproteins can be selected as the specific lipoprotein to be the object 
of the measurement. And for measurement of the amount of any specific constituent contained in thus selected specific 
to lipoprotein, first a Irving sample is mixed with an antibody reactive to lipoprotein(s) other than the specific lipoprotein to 
allow a reaction to take place, then the optical absorbance (ODj) of the thus obtained reaction mixture is measured, 
and next said reaction mixture is mixed with a reagent for measuring the specific constituent for measurement to allow 
a reaction to take place, then the optical absorbance (OD 2 ) of the latter reaction mixture is measured, and the amount 
of the objective constituents for measurement contained in the specific lipoprotein is determined based on the meas- 
15 ured values of the optical absorbances (OD2) and (OD^ without conducting any operation lor removing lipoproteins 
other than the specific lipoprotein. 

In the present invention, the objective constituents for measurement contained in the specific lipoprotein includes 
cholesterol, triglycerides, phospholipids and the like. 

The antibody reactive to lipoproteins) other than the specific lipoprotein in the present invention includes any of 
so such ones as having an effect of preventing the objective constituents for measurement contained in lipoproteins other 
than the specific lipoprotein from participating in the reaction with a reagent for measuring the amount of the objective 
constituents contained in the lipoprotein, and the ant foody may be monoclonal antibody or polyclonal antfoody, regard- 
less of its origin, so far as it has the effect mentioned above. Taking the degree of the preventing effect into considera- 
tion, however, a polyclonal antibody is preferable. When a monoclonal antibody is used, it is preferable to use 2 or 3 
25 kind or more, preferably 5 kind or more of monodonal antfoodies which recognize different antigenic determinants from 
each other. Examples of the preferable antibody in the present invention include an anti-apolipoprotein antfoody such 
as anti-apolipoprotein A. anti-apolipoprotein B. anti-apolipoproten C and anti-apolipoprotein E. an anti -lipoprotein anti- 
body such as anti-a lipoprotein antibody and anti -3 lipoprotein antibody. 

The most preferable antfcody is selected from those mentioned above, in accordance with the objective lipopro- 
30 tein(s) for measurement 

For instance, in case of measuring the objective constituents of HDL, the antibody to be used for the purpose of 
preventing the objective constituent contained in lipoproteins other than HDL from participating in the measuring reac- 
tion, includes anti-apolipoprotein B antibody, anti-apolipoprotein C antibody, anti-apolipoprotein E antibody, anti-p lipo- 
protein antibody and the like. 

35 These anttoodies may be used singly or in combination by mixing suitably with any one of these, so far as said anti- 
body has the desired preventing effect mentioned above. Furthermore, these antibodies may be those of enzymaticafly 
or chemically decomposed or modified types, such as F(ab')2, enzyme-antibody conjugate and hapten-antibody conju- 
gate. 

The antibody of the present invention is one which reacts with lipoprotein(s) other than the specific lipoprotein so 
40 as to prevent the objective constituents for measurement contained in lipoproteins other than the specific lipoprotein 
from participating in the reaction. 

Among the antibodies, such ones are preferable that agglutination caused by the reaction of the antibody with lipo- 
proteins) other than the specific lipoprotein is not so high as hindering the desired measurement. 

The concentration of the antibody reactive to lipoprotein^) other than the specific lipoprotein, which is to be used, 
45 is not specifically restricted, so far as being higher than that capable of preventing the objective constituent for meas- 
urement contained in the lipoproteins other than the specific lipoprotein from reacting with the reagent for measuring 
the objective constituent, and in general, the antibody is added to the first reagent solution so as to keep the concen- 
. tration thereof in a mixture of the first and the second reagent solutions and the living sample to be measured in the 
range of 0.001 to 10 mgAb/mJ. preferably 0.01 to 1 mgAb/ml. 
so It is preferable to incorporate a buffering agent in the reagent solution containing an antibody. 

Any buffering agent can be used, so far as having buffering ability to keep pH 5.0 to 1 1 .0 and not inhabiting the 
measuring reaction of the objective constituents for measurement, and trts(hydroxyrr>ethy1)arTdnomethane. Good's buff- 
ering agent . phosphates, borates and the like can be exemplified. For instance, the buffering agent to be used for 
measuring the amount of cholesterol in HDL is exemplified by those having the buffering ability to keep pH 5.7 to 9.1 
55 such as glycine derivatives including N-(2-acetamide)-2-aminoeth ane sulfonic acid and N-(2-acetamide)-imino-2-ace- 
tic acid, hydraxyalkylarnine derivatives, more particularly, 2-hydroxyethylamine derivatives including N,N-bis(2-hydrox- 
yethyl)-2-aminoethanesulfonic acid. bts(2-hydroxyethyl)imirK>-tris(hydroxymethyl)methane, 3-[N.N-bis(2- 
hydroxyethyl)arrtno]-2-rty^ acid and the like, tris(hydroxymethyl)aminomethane, tris(hydroxyme- 

thyl)amine derivatives including 3-[N-trts(hydroxymethy1)rT^thylamine]-2-hydroxypro fonic acid, N- 
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^(hydrox^ethylJ-^-a^thanesolsonic acid and the like, and the hydroxyalkylamine derivatives are amono of 

^X? 1™** ViBW ° f measurin 9 accu «cy. Specifically, in case of using for measuring the amount o 
cholesterol in HDL. a hydroxyalkylamine derivative is preferable. amount ot 

20 to 1 500^M entrati ° n * bUfferi " 9 a9enttDbeUSediS 9enera "y se,ected from a range of 10 mM to 1M. preferably 

us Jt?nt2SS£ oT^^l!^" 1 * ° t * eCtiVe COnStrtuem ' any one of known ones which have been 
St^S^! ^ 1 C ° nSttuent in the lipoprotein can be used wrthout any specif c 

^ I' ? ^ eSent vanous measuri "9 methods applying enzymes (i.e.. for enzymatic methods)have 
widely beenused ,n this field, and reagents used for such enzymatic methods are advantageously used in the pesem 
invention because of their easily availability. M 

^J^"!!' 35 the rea9ent 101 measurir1 9 the arr »urrt of cholesterol contained in the lipoprotein, there can be 
e^rarnplrfiedby those which have been used in known measuring methods, such as reagents for oxidizable^orirnetric 
method which comprises cholesterol oxidase (COD), cholesterol esterase (CHE), peroxidase (POD) an oxidizable 
color reagents, etc.. and reagents for ultraviolet (UV) spectrometric method which comprises CHE cholesterol dehy- 
drogenase (CHD). nicotinamide adenine dinudeotide (NAD). As the reagents used for measuring the amount of triglyc- 
endes in the lipoprotein, there can be exemplified by those which have been used in known measuring methods such 
as glycerokinase<GK)-glycerol-3-pho S phate oxidase method, glyceroldehydrogenase method and GK-glycerol-3-phos- 
phate dehydrogenase method. 

«~ >te J! , l r ! a9e !! ,S UMd ** measurir * 106 amount of Phospholipid in the lipoprotein, there can be exemplified by 
those which have been used in known measuring methods such as an organic solvent extraction method and a method 
using phosphohpase and cholinoxidase. 

Each one of these reagents for measuring the amount of the objective constituents is generally contained in the 
reagent solution containing no antibody (the 2nd solution), while some of which, for example POD an oxidizable color 
reagent and NAD may be contained in the reagent solution containing the antibody (the 1st solution). The concentration 
of each one of these reagents to be contained in the reagent solutions can be suitably selected from such a range as 
having been used in the measurement in this field. 

The reagent solution containing no antibody (the 2nd solution) used in the present invention preferably contains 
also a surfactant. The surfactant has the effect of promoting the measurement reaction of the objective constituent con- 
tained in the specific lipoprotein, particularly cholesterol, so as to make it possible to shorten the reaction time The sur- 
factant to be added for this purpose can be. without any limitation, any of nonionic surfactants, amphoteric surfactants 
cation surfactants and anion surfactants, so far as they do not hinder the measurement reaction of the objective constit- 
uent containedin the specific lipoprotein. The surfactant includes nonionic surfactants such as polyoxyethylene cetyt 
ether, po^xyethylene oleyl ether, polyoxyethylene lauryl ether, polyoxyethylene alkytohenyl ether including polyoxyeth- 
ylene isooctylphenyl ether and polyoxyethylene nonylphenyl ether, and polyethylene glycol monolaurate. and ampho- 
1^"^? t SUC ^ aS Stearyl betaine and 2-alkyl-N-carboxymethyl-N-hydroxyethvl imidazolinium betaine. and anion 
surfactants such as choleic acid, deoxy cholic acid and sodium polyoxyethylene alkyfphenol ether sulfate. Among those 
surfactants, nonionic ones having HLB value of 12 to 1 7 are preferable in view of the accuracy of the measurement As 
the nonionic surfactants used in measurement of cholesterol in HDL, ones having HLB value of 1 2 to 1 7 are particulartv 
preferable. Those surfactants can be used atone or in suitable combination. 

The concentration of the surfactant to be used is not critical, and in general, it is added to the 2nd solution in such 
an amount that the final concentration in the mixture of the 1 st and the 2nd solutions and the living sample to be meas- 
ured s 0.001 to 10 w/v%. preferably 0.01 to 1 w/v%. 

It is to be noted that when the surfactant is added to the first solution, measurement error caused by the objective 
constituent contained in lipoproteins other than the specific lipoprotein may be observed. 

An agglutination promoter such as polyethylene glycol and polyvinyl alcohol which has generally been used in 
measurement method using immunoagglutination reaction, is not required to contain in the 1st or the 2nd solution used 
in the measurement method of the present invention. 

This does not mean, however, that addition of the agglutination promoter should completely be excluded but the 
promoter may be incorporated in the 1st and/or the 2nd solution, so far as the amount is such one as not hindering the 
so desired measurement. 

The measurement of the present invention is conducted, for instance, as mentioned below. 

A living sample such as serum and plasma is mixed with the 1 st solution containing an antibody reactive to lipopro- 
tein^) other than the specific lipoprotein and a buffering agent to allow a reaction to take place at 2 to 40°C for 3 to 30 
« TJ^^ tr f reaf1er an absorbance (OD,) of the reaction mixture is measured. Then, the reaction mixture is mixed 
*rfh the 2nd solution containing a reagent for measuring the objective constituent a buffering agent and if necessary a 
surfactant, to allow a reaction to take place at 2 to 40 °C for 3 to 30 minutes, and thereafter an absorbance (OD,) of the 
latter reaction mixture is measured. 

The value of OD, is subtracted from OD 2 to give OD 3 . and the obtained OD 3 is applied to the calibration curve 
snowing the relationship between the concentration of the objective constituent for measurement and OD 3 . which is 



so 
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previously prepared by conducting the same procedure as above with the use of the same reagents as above on the 
standard solution containing a known amount of the objective constituent for measurement in the specific lipoprotein, 
whereby the amount of the objective constituent for measurement in the living sample is obtained. When the volume of 
the solution to which measurement of ODj is conducted is different from that to which the measurement of OD 2 is con- 
5 ducted, the OD 1 value is corrected in accordance with the difference before being subtracted from OD 2 . 

The let of the present invention for measuring the amount of objective constituent in the specific lipoprotein is used 
for measurement of the objective constituent in the specific lipoprotein, and comprises (i) a reagent composition (the 
first reagent composition) containing an antibody reactive to lipoprotein(s) other than the specific lipoprotein and a buff- 
ering agent, and (ii) a reagent composition (the second reagent composition) containing the reagent for measuring the 
io amount of objective constituent in the specific lipoprotein, a buffering agent and if necessary a surfactant, and the pref- 
erable embodiments of those components are as mentioned before. 

A part of the components usually contained in the second reagent composition may be incorporated in the first rea- 
gent composition, so far as no hindering effect to the measurement is observed. For instance, when cholesterol in the 
specific lipoprotein is measured by an enzymatic method with the use of cholesterol oxidase (COD), cholesterol este- 
rs rase (CHE), peroxidase (POD), a reagent developing color by coupling with 4-aminoarttipyrine by the act of 4-ami- 
noantipyrine and an oxidizing agent (hereinafter abbreviated as coloring reagent) as the reagent for measurement of 
cholesterol, it is essential to incorporate an antfeody against lipoprotein(s) other than the specific lipoprotein and a buff- 
ering agent in the first reagent composition and to incorporate COD and CHE in the second reagent composition, and 
the second reagent composition preferably contains also a surfactant, but other components may be incorporated in the 
zo first or second reagent composition. 

From view point of stability of the reagent compositions, use is preferably made of a combination of the first reagent 
composition incorporated with an antfcody against lipoprotein(s) other than the specific lipoprotein, a buffering agent 
and 4-aminoantipyrine and the second reagent composition incorporated with COD. CHE, POD, a coloring reagent, a 
buffering agent and a surfactant. 
25 In the following, the present invention is further explained in details with citation of Examples and Reference examples, 
but the present invention is not limited to those examples in any way. 
Abbreviations used in the examples mean as follow. 

BES: N f N-bis(2-hydroxyethyO-2-aminoethansulfonic acid 
30 COD: cholesterol oxidase 
CHE: cholesterol esterase 
POD: peroxidase 

DAOS: N-ethyl-N^2-hydroxy-3-sutfopr^ niline 
Triton X-100 (Trade Name; manufactured and sold by Rohm & Haas): 
35 polyoxyethylene alkylphenyt ether (HLB: 13.5) 

ACES: N-(2-acetamick))-2-aminoethanesulfonic add 

Emalex NPL-30 (Trade Name; manufactured and sold by Ninon Emulsion Co.): polyoxyethylene nonyt phenyl ether 
(HLB: 17) 

Triton X-405 (Trade Name; manufactured and sold by Rohm & Haas): 
40 poluoxyethylene alkylphenyl ether (HLB: 1 7.9) 

Example 1 

Amount of cholesterol contained in HDL in serum was measured by the method of the present invention with the 
45 use of an automatic analyzer Hitachi 71 50 (Trade Name; manufactured and sold by htitachi Ltd.). 

[Samples] 

10 samples of fresh human serum. 

so 
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1st reagent(R-1): ~ ~ — ~ 1 


Anoserurmo p iipoproiein (12 mgAtyml, manufactured and sold by Wako Pure Chemical Industries. Ltd.) 

4-Aminoantipyrine 

BES-NaOH buffer solution (pH 7.0) 


1%w/v 
1 mM 
100 mM 



2nd reagent(R-2): 


COD 


3 Units/ml 


CHE 


3 Units/ml 


POD 


1 Unit/ml 


DAOS 


1 mM 


Triton X-100 


0.05 %w/v 


BES-NaOH buffer solution (pH 7.0) 


100 mM 



[Measuring parameters (Measuring conditions)] 

30 



35 



40 



Measurement method: 


2 Point end method [24]-{50] 


Sample volume: 


4|il 


R-1 volume: 


270 


R-2 volume: 


90 nl 


Measurement wave length: 


700/600 nm 


Measurement temperature: 


37 °C 



45 

[Results] 

The measurement result is shown in the table 1. 
so Example 2 

Amount of cholesterol contained in HDL in serum was measured by the method of the present invention with the 
use of an automate analyzer Hitachi 7150 (Trade Name; manufactured and sold by Hitachi Ltd.). 

55 [Samples] 

Same as Example 1 . 
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[Reagents} 
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5 


1st reagent(R-1): 




Antiserum to 0 lipoprotein (12 mgAb/ml, manufactured and sold by Wako Pure Chemical Industries, Ltd.) 


1 % w/v 




4-Aminoantipyrine 


1 mM 


10 


ACES-NaOH buffer solution (pH 7.0) 


100 mM 



2nd reagerrt(R-2): 


COD 


3 Unit/ml 


CHE 


3 Unit/ml 


POD 


1 Unit/ml 


DAOS 


1 mM 


Triton X-100 


0.05% w/v 


ACES-NaOH buffer solution (pH 7.0) 


100 mM 



25 



[Measuring parameters (Measuring conditions)] 

30 

Same as Example 1 . 
[Results} 

35 The measurement results is also shown in the table 1. 
Reference Example 1 

On the serum samples used in Example 1, cholesterol contained in HDL was measured by known phosphorus- 
40 tungstic acid/magnesium salt precipitation method with the use of HDL-Choleslerol E-Test Wako (Trade Name; manu- 
factured and sold by Wako Pure Chemical Industries, Ltd.). 

The measurement procedure was as the standard procedure explained in the brochure of the said kit 

[Results] 

45 

The measurement result is also shown in the table 1 . 



so 
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Table i 



5 


Sample No. 


Example 
1 (mg/cfl) 


Exanple 
2 (mg/cfl) 


Reference 
Exanple 1 (mg/tfl) 




1 


56.3 


60.7 


55.1 




2 


38.5 


46.2 


37.3 


10 


3 


53.3 


59.4 


54.7 




4 


47.5 


45.0 


45.8 




5 


48.8 


54.6 


47.2 




6 


44.7 


47.6 


42.1 


15 


7 


62.4 


70.5 


63.7 




Q 
O 




79.5 


66.9 




9 


44.9 


53.7 


41.0 


20 


10 


53.1 


56.6 


52.2 




Average value 


524 


57.4 


50.6 


25 


Coefficient erf 
correlation to 
Reference 
Example 1 


0.969 


0.931 





30 



35 



40 



45 



From the result in the Table 1 , it can be known that the measurement value of cholesterol in HDL by the method of 
the present invention shows high correlation with that obtained by the method of Reference Exanple 1 (conventional 
method). The value obtained in Example 1 is higher correlative to that obtained in Reference Example 1 (conventional 
method) than the value obtained in Example 2, and thus it is expected that BES. 2-hydroxy ethyl amine derivative, used 
in Example 1 as a buffering agent is more preferable from the accuracy of the measurement. 

The measurement values obtained by the method of the present invention is rather higher than those obtained in 
Reference Example 1. On the other hand, it has been known that the value of cholesterol in HDL by the method in Ref- 
erence Example 1 , phosphotungstic arid/magnesium salt precipitation method, is rather lower than that obtained by the 
standard method, ultra-centrifugal separation method. Therefore, the measured values of cholesterol obtained by 
method of the present invention (particularly, by Example 1) are considered close to the measured values obtained bv 
the standard method. 

Example 3 

Amount of cholesterol contained in HDL in serum was measured by the method of the present invention with the 
use of an automatic analyzer Hitachi 7150 (Trade Name; manufactured and sold by Hitachi Ltd.). 

[Samples] 



10 Sample of fresh human serum. 



50 
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[Reagents] 





1st reagent(R-l): 




Antiserum to apolipoprotein B (12 mgAb/ml, manufactured and sold by Boehringer Mannheim GmbH.) 


3%w/v 




4-Aminoantipynne 


1 mM 


10 


Tris-HCI buffer solution (pH 7.2) 


100 mM 



25 



2nd reagent(R-2): 


COD 


3 Unit/ml 


CHE 


3 Unit/ml 


POD 


1 Unit/ml 


DAOS 


1 mM 


Emalex NPL-30 


0.05 %w/v 


Tris-HCI buffer solution (pH 7.2) 


100 mM 



30 [Measuring parameters (Measuring conditions)] 



Measurement method: 


2 Point-end method [16H34] 


Sample volume: 


4 uJ 


R-1 volume: 


270 ul 


R-2 volume: 


90 uJ 


Measurement wave length: 


700/600 nm 


Measurement temperature: 


37 °C 



45 

[Results] 

The measurement result is shown in the table 2. 

so 

Example 4 

Amount of cholesterol contained in HDL in serum was measured by the method of the present invention with the 
use of an automatic analyzer Hitachi 7150 (Trade Name; manufactured and sold by K&tachi Ltd.). 

55 

[Samples] 

Same as Example 3. 
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EP0 754 948A1 





1st reagent(R-1): 




Antiserum to apolipoprotein B (12 mgAb/ml, manufactured and sold by Boehringer Mannheim GmbH.) 


3%w/v 


10 


4-Aminoantipyrtne 


1 mM 


Tris-HCI buffer solution (pH 7.2) 


100 mM 



2nd reagent(R-2): 


COD 


3Unrt/mi 


CHE 


3 Unit/ml 


POD 


1 Unrt/m* 


DAOS 


1 mM 


Triton X-405 


0.1 %w/v 


Tns-HQ buffer solution (pH7.2) 


100 mM 



so [Measuring parameters (Measuring conditions)] 
Same as Example 3. 
[Results] 

35 

The measurement result is also shown in the table 2. 
Reference Example 2 

40 On the serum samples used in Example 3. cholesterol contained in HDL was measured by known phosphorus- 
tungstic acid/magnesium salt precipitation method with the use of HDL-Cholesteroi E-Test Wako (Trade Name; manu- 
factured and sold by Wako Pure Chemical Industries. Ltd.). 

The measurement procedure was as the standard procedure explained in the brochure of the said kit 

45 [Results] 

The measurement results is also shown in the table 2. 



55 
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Table 2 



5 




t ACU 1 QJVCT 

3 (mg/dl) 


LAcU T ifJic 

4 (mg/dl) 


neierence 
Example 2 (mg/dl) 
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46.4 


38.6 


47.2 




12 


44.7 


37.6 


42.1 


to 


13 


66.5 


54.1 


66.9 


14 


56.6 


45.5 


52.6 




15 


43.5 


40.2 


41.8 




16 


36.1 


37.6 


34.2 


to 


17 


56.3 


45.1 


54.2 




18 


37.8 


34.2 


36.9 




19 


51.3 


44.6 


47.2 


20 


20 


33.0 


30.4 


33.6 




Mean value 


47.4 


408 


45.7 


25 


Coefficient of cor- 
relation to Refer- 
ence Example 2 


0.989 


0.939 





From the result in the Table 2, it can be Known that the measurement value of cholesterol in HDL by the method of 
the present invention shows high correlation with that obtained by the method of Reference Example 2 (conventional 

30 method). The value obtained with the use of Emalex NPL-30 (HLB1 7) as the surfactant (Example 3)is higher correlative 
to that obtained in Reference Example 2 (conventional method) than the value obtained with the use of Triton X-405 
(HLB17.9) (Example 4). The reason for bringing the lower measured values in case of using Triton X-405 was dis- 
cussed, and understood that the reaction was not sufficiently completed within the reaction time (3 minutes). Thus, the 
fact is found that in case of applying method of the present invention to an automatic analyzer for measuring the amount 

35 of cholesterol in the specific lipoprotein, nonionic surfactant having HLB 12 - 17, lor example Emalex NPL-30, may be 
preferably used as a surfactant. 

As can be clearly understood from the disclosure in the specification, the present invention provides a method for 
measuring the objective constituents contained in the specific lipoprotein, in a living sample, capable to apply directly 
to an automatic analyzer without carrying out any pretreatment operation for removing lipoproteins other than the spe- 

40 cif ic lipoprotein. By applying to the present invention, (i) the amount of objective constituent contained in the specific 
lipoprotein is measured by use of a conventional type of automatic analyzer because the measurement can be carried 
out by using only 2 kind of reagent solutions, moreover, high accuracy measurement is conducted because the meas- 
ured values are obtained with excellent reproducibility; (ii) the measurement in the present invention is conducted by 2- 
point end method, because, it is not required to conduct the step of re-dissorving the agglutinated lipoproteins other 

45 than the specific lipoprotein to measure the optical absorbance of a uniform solution for measuring the objective con- 
stituent contained in the specific lipoprotein. Also, the present invention provides advantageous effect to avoid any 
adverse effect to the measurement of optical absorbance caused by co-existed substances contained in the living sam- 
ple, thus the present invention oontnbutes greatly in this field. 

so Claims 

1 . A method for measuring the amount of the objective constituent for measurement contained in the specific lipopro- 
tein among lipoproteins contained in a living sample, which comprises mixing a living sample with an antibody reac- 
tive to other lipoprotein(s) than the said specific lipoprotein and thereafter measuring the absorbance (OD,) of the 
55 reaction mixture, and then mixing the sad reaction mixture with a reagent for measurement of the objective con- 
stituent for measurement contained in the lipoprotein and thereafter measuring again the absorbance (OD 2 ) of the 
latter reaction mixture and calculating the amount of the objective constituent for the measurement contained in the 
specific lipoprotein on the basis of the difference between OD 1 and OD 2 . 
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2. The method as clamed in claim 1 , wherein OD t is subtracted from OD 2 to give OD 3 and OD 3 is applied to a cali- 
bration curve showing the relationship between the concentration of the component to be measured and OD 3 the 
calforation curve being previously prepared with the use of the standard solution containing a known amount of the 
component to be measured. 

3. The method as claimed in claim 1 or claim 2, wherein the spectfic lipoprotein is high density lipoprotein. 

4. The method as claimed in any of claim 1 to claim 3. wherein the objective constituent for the measurement is cho- 
lesterol. 

5. A kit for measurement of a objective constituent for the measurement contained in the specific lipoprotein, which 
comprises (i) a reagent composition containing an antibody reactive to lipoprotein(s) other than the specific lipopro- 
tein and a buffering agent and (ii) a reagent composition containing a reagent for measurement of the objective 
constituent for measurement contained in a lipoprotein and a buffering agent. 



6. The kit as claimed in claim 5, wherein the component (ii) contains additionally a surfactant. 

7. The kit as claimed in claim 5 or claim 6, wherein the specific lipoprotein is high density lipoprotein. 

so 8. The kit as claimed in any of claim 5 to 7, wherein the objective constituent for measurement is cholesterol. 

9. A kit for measurement of cholesterol contained in high density lipoprotein, which comprises (i) a reagent cortposi- 
tion containing an antibody reactive to lipoprotein(s) other than high density lipoprotein and a buffering agent and 
(i) a reagent composition containing a reagent for measurement of cholesterol in lipoprotein, a buffering agent and 
25 a surfactant. 
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